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REMARKS 

Claims 3-16, 20-23 and 26-28 are pending in the subject application and were addressed in 
the office action. 

A. Rejection of Claims 3-12 Under 35 U.S.C. 1 12 

Claims 3-12 stand rejected under 35 U.S.C. 1 12 on the basis that the language of claim 3, as 
amended in the paper filed November 19, 2003, rendered the claim unclear. Claim 3 has been 
amended in a manner which is believed to overcome the stated ground of rejection. 

B. Rejection of Claims 3, 5, 8, 10-16, 21-23, 26 and 27 Under 35 U.S.C. 103 

Claims 3, 5, 8, 10-16, 21-23, 26 and 27 stand rejected under 35 U.S.C. 103 as being obvi- 
ous over U.S. Patent 3,789,759 to Jones (the "Jones patent") in view of U.S. Patent 5,880,399 to 
Hales et al (the "Hales et al patent"). 

The Jones patent discloses the use of detonating cord for creating a surface relief in con- 
crete. The detonating cord may include a mixture of explosives, including a mixture of primary 
explosives, secondary explosives and various non-explosive diluents and inerts. The Examiner ac- 
knowledges that microballoons are not disclosed in the Jones patent as a possible diluent for the 
explosive core of the detonating cord. 

The Hales et al patent is cited for teaching the use of microballoons in an explosive compo- 
sition comprising PETN, TNT, etc. The Examiner alleges that it would have been obvious to make 
use of the microballoons taught by the Hales et al patent in place of the inert diluents presented in 
the Jones patent, "since Hales teaches that the microballoons make the explosive less sensitive." 

Even if the cited references provided a factual basis to support the combination of their re- 
spective teachings, the claimed invention would overcome such a prima facie rejection of obvious- 
ness because the results obtained in the invention defined in claims 3 et. seq. were discovered to be 
in surprising opposition to those reported by the Hales et al patent. In particular, the Hales et al 
patent teaches that the addition of microballoons to the solid cast booster significantly reduces the 
distance required before terminal detonation velocity is reached within the booster, and that the 
presence of microballoons lowered the critical diameter of the booster (see col. 4, lines 46-60). 
These results indicate that the addition of microballoons to the explosive material increased the ve- 
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locity of the explosive reaction within the booster charge. In contrast, the Applicants have found 
that the addition of microballoons reduces the velocity of detonation in detonating cord. This sur- 
prising, unpredicted result would overcome any prima facie obviousness-type rejection based on 
the applied references. For this reason, the stated ground of rejection of claim 3 and the claims de- 
pendent therefrom is respectfully traversed. 

In addition to the foregoing, the Applicants respectfully assert that the teachings of the 
Jones patent and the Hales et al patent cannot properly be combined to support a rejection under 35 
U.S.C. 103. Although the Hales et al patent does show the use of microballoons in conjunction 
with explosive materials, this teaching is limited to the use of microballoons in a solid cast booster. 
It is known in the art that solid cast boosters are designed to perform different functions from deto- 
nating cord and that the behavior characteristics of cast boosters differ significantly from those of 
detonating cord. Such differences are due, in part, to the fact that cast boosters are generally mono- 
lithic solid products, whereas the pertinent portion of the Jones patent disclosed detonating cord 
having a core made from pulverulent material. In view of these differences, it would not be obvi- 
ous to one of ordinary skill in the art that the function of microballoons in a cast booster would in- 
dicate similar utility in detonating cord. Therefore, there seems to be no basis in the art for com- 
bining the cited teachings of the Hales et al patent and the Jones patent and the suggestion to do so 
appears to be based solely on improper hindsight reasoning. Accordingly, the stated ground of re- 
jection is respectfully traversed. 

The rejection of claim 13 is also traversed because, even if the teachings of the applied ref- 
erences are taken together despite the lack of a proper basis to do so, they do not teach the claimed 
method, which pertains to cleaving a rock formation. The Jones patent is directed to the formation 
of a relief surface in concrete and teaches embedding detonating cord in wet concrete rather than 
drilling of a plurality of boreholes into a rock formation. Likewise, nowhere does the Hales et al 
patent relate detonating cord to the cleaving of rock formations as defined in claim 13. More- 
over, the Applicants now recognize that the references asserted against claim 13 in the previous 
office action, in response to which claim 13 was amended in the paper filed November 19, 2003, 
also fail to teach or disclose a method for cleaving a rock formation as defined in claim 13. There- 
fore, claim 13 and the claims dependent therefrom are believed to be patentable even if the claim is 
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not limited to the use of detonating cord comprising microballoons as a diluent in the detonating 
cord. Claim 13 has been amended accordingly. 

In addition to the foregoing, new dependent method claim 29 and currently pending de- 
pendent method claims 26-28 all provide an additional, independent basis for patentability by 
specifying that the detonating cord comprises a diluent comprising microballoons. Such a detonat- 
ing cord is patentable over the applied references for reasons discussed above in regard to the rejec- 
tion of claim 3 et seq. Therefore, the use of such detonating cord as set forth in these claims pro- 
vide an additional, independent basis of patentability. 

C. Rejection of Claims 4, 6. 7, 20 and 28 Under 35 U.S.C. 103 

Claims 4, 6, 7, 20 and 28 stand rejected under 35 U.S.C. 103 as being unpatentable over the 
Jones patent in view of Hales et al and further in view of U.S. Patent 4,547,234 to Takeuchi et al. 
The Takeuchi et al patent is cited for disclosing the use of phenolic resin microspheres of a diame- 
ter in the range of the rejected claims. 

The rejected claims are all patentable at least because they depend from base claims that are 
patentable for reasons set forth above. Furthermore, the Takeuchi et al patent demonstrates the use 
of microballoons in fluid explosives (slurries and emulsions), but neither of the other cited refer- 
ences pertain to such explosives. The applied references do not provide a basis on which to assume 
that microspheres of the specific size and density disclosed for the fluid explosives in Takeuchi et 
al would be useful in the solid cast boosters disclosed by the Hales et al patent or in detonating 
cord as disclosed by the Jones patent. For example, the Takeuchi et al patent teaches that resin mi- 
croballons break during production of an explosive, resulting in poor resistance to shock (see col- 
umn 2, lines 20-50), which is contrary to what the Hales et al patent reports for microballons in a 
cast booster (see column 5, lines 15-35) (reporting a reduction in impact sensitivity). Also, the Ta- 
keuchi et al patent teaches that adding the microballoons described therein lowers the lowest deto- 
nation temperature of the fluid explosives (see column 11, lines 50-62), thus indicating increased 
sensitivity to a No. 6 blasting cap (see column 6, line 59 through column 7, line 2), whereas the 
Hales et al patent reports that microballoons reduce the sensitivity of the cast booster. This illus- 
trates that the performance of microballons in one form of explosive is not to be expected in an- 
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other form. For these additional reasons, the applied references fail to render obvious the rejected 
claims, which define detonating cord made from pulverulent explosive material. 

D. Rejection of Claim 9 Under 35 U.S.C. 103 

Claim 9 stands rejected under 35 U.S.C. 103 as being unpatentable over the Jones patent in 
view of and further in view of U.S. Patent 3,367,266 to Griffith (the "Griffith patent") (paragraph 6 
of the office action). Claim 9 is also separately rejected as being unpatentable simply over the 
Jones patent in view of the Hales et al patent (paragraph 7 of the office action). 

Claim 9 is allowable despite both or these grounds of rejection at least because it depends 
from a base claim that is patentable for reasons set forth above in section B of this response. 

E. Rejection of Claims 3, 5, 8. 10-16. 21-23, 26 and 27 Under 35 U.S.C. 103 

Claims 3, 5, 8, 10-16, 21-23, 26 and 27 stand rejected under 35 U.S.C. 103 as being unpat- 
entable over the Jones patent in view of U.S. Patent 3,683,81 1 to Driscoll (the "Driscoll patent"). 
The Driscoll patent is cited for teaching the use of one to fifty percent of an inert diluent such as 
phenolic microballoons in an igniter composition to decrease the burning rate of the ignition com- 
position. 

The Applicants respectfully assert that teachings of the Driscoll patent are not properly 
combinable with the Jones patent in support of a rejection based on 35 U.S.C. 103 because one of 
ordinary skill in the art would recognize that the reaction mechanism of the reactive material dis- 
cussed in the Driscoll patent is a fundamentally different kind of reaction mechanism as from what 
would be exhibited by the reactive material in the detonating cord disclosed in the Jones patent. 
The Driscoll patent describes an igniter composition that burns, i.e., one that undergoes a deflagra- 
tion reaction. It is well-known in the art that the propagation characteristics of deflagration reac- 
tions are have different characteristics from detonation reactions, as reflected in the enclosed pages 
from Explosives, 2d Ed., by Rudolf Meyer (Verlag Chemie 1981). Furthermore, the effect and 
function attributed to the microballoons by the Driscoll patent, i.e., the decrease of burning rate and 
the resulting increased "reform time," have no relevance in a detonating cord as disclosed by the 
Jones patent because (i) the explosive material in detonating cord does not burn, but explodes, and 
because (ii) there is no apparent 'reform time' in the detonating cord disclosed in the Jones patent. 
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Therefore, the art fails to provide a motive for making the proposed combination of the microbal- 
loons of the Driscoll patent with the detonating cord of the Jones patent, and the suggestion to do 
so appears to be solely the result of improper hindsight reasoning. 

F. Rejection of Claims 4, 6, 7. 20 and 28 Under 35 U.S.C. 103 

Claims 4, 6, 7, 20 and 28 stand rejected under 35 U.S.C. 103 as being unpatentable over the 
Jones patent in view of the Driscoll patent and further in view of the Takeuchi et al patent. 

The rejected claims are allowable at least because they depend from base claims that are 
allowable for reasons set forth above, in section E of this response, and further because the teach- 
ing of the Takeuchi et al patent relates to the use of microballoons in slurry explosives, whereas 
neither the Jones patent nor the Driscoll patent shows the use of slurry explosives and there is no 
teaching in the art to support an expectation that the utility of microballoons in slurry explosives 
would extend to other forms of explosives such as the pulverulent explosives of the Jones patent, or 
in deflagrating materials as shown in the Driscoll patent. 

G. Rejection of Claim 9 in View of Jones, Driscoll and Griffith 

Claim 9 stands rejected under 35 U.S.C. 103 as being unpatentable over the Jones patent in 
view of the Driscoll patent and further in view of the Griffith patent. Claim 9 is allowable at least 
because it depends from a base claim that is allowable for reasons set forth above in section E of 
this response. 

Each of the stated grounds of rejection have been addressed or traversed. Reexamination 
and reconsideration of the pending claims is respectfully requested. 

Cantor Colburn LLP 
55 Griffin Road South 
Bloomfield, CT 06002 
Customer No. 23413 
Tel: (860)286-2929, ext. 1180 
Fax: (860) 286-0115 



Respectfully submitted, 

Frederick A. Spaeth 
Registration No. 33,793 
Attorney for Applicant 
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